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Table 1 Effects of different density barnyardgrass on the growth and yield characters of paddy rice

B (plant/m?) SYEER (no. /m?) A3 (no. /m?) THIE(g) 4 (kg/hm?) PR (%)
Density Tillers Spikes 1000-grain weight Yield Yield loss
0.00 560.0 a 490.42 a 22.57 a 6635.42 a 0.00
0.83 536.7 ab 472.50 ab 21.88 abc 6218.75 a 6.28
1.67 528.5 be 447.92 b 21.94 abe 5541.67 b 16.48
3.33 501.7 ¢ 443.33 b 22.09 ab 5239.58 b 21.04
6.67 443.3 d 385.00 ¢ 21.87 abe 4729.17 ¢ 28.73
13.33 369.8 e 319.17 d 21.51 abe 3093.75 d 53.38
26.67 271.9 f 253.75 e 20.98 cd 2052.08 e 69.07
53.33 175.0 g 171.25 21.45 bed 1104.17 £ 83.36

106. 67 96.9 h 80.63 g 20.47 d 583.33 ¢ 91.21

VE A — B A [R) FEE R R 22 5275 0. 05 K AN 3%, Note: Means followed by the same letter are not significant at 0. 05 level in each

column.
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Table 2 Regression analysis between barnyardgrass density and tiller number of paddy rice

AT [u] YA » - e i

Fit method Regression model Significance
H# Linear y = —4.1843x +476. 61 0.8436 32.3538 0.0013
Z itk Quadratic y =0. 062" - 10.383x +527. 49 0.9831 145.2749 0.0000
&% Exponential y =493, T4e 00164 0.9644 162.6731 0.0000
TR %L Power y =676.97x 33 0.8510 34.2656 0.0011
X§ %1 Logarithmic y = —96.292Lnx +581.49 0.9470 107.2232 0.0000
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Fig. 1 Curve fit of barnyardgrass density and

tiller number of paddy rice
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Fig.2 Curve fit of barnyardgrass density and
spike number of paddy rice
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Table 3 Regression analysis between barnyardgrass density and spike number of paddy rice

AR [ A TR 2 - B

Fit method Regression model Significance
%% Linear y= -3.6133x +417. 67 0. 8706 40.3795 0.0007
Z £ Quadratic y =0.0445x% —8.2101x +455.39 0.9768 105. 3694 0.0001
1840 Exponential y =437, 2¢ 700165 0.9833 352.4194 0.0000
TR KL Power y =587.95x 3 0.8224 27.7792 0.0019
%141 Logarithmic y= —81.735Lnx +505.05 0.9444 101. 8794 0.0001
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Table 4 Regression analysis between barnyardgrass density and 1000-grain weight of paddy rice

T (] SR " v B ENE

Fit method Regression model Significance
T2k Linear y=-0.0132x +21.875 0.7723 20.3479 0.0041
T2 Quadratic y =0. 0000572 —0. 0191x +21. 923 0.7837 9.0580 0.0218
8% Exponential y =21. 876¢ ~0- 0006 0.7762 20.8119 0.0038
TR %L Power y =22.148x 0¥ 0.7054 14.3654 0.0091
%t4¢ Logarithmic y=-0.27481nx +22. 14 0.7086 14.5918 0.0088
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Fig.3 Curve fit of barnyardgrass density and
1000-grain weight of paddy rice
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Table 5 Regression analysis between barnyardgrass density and yield of paddy rice

WA CpEe B . e
Fit method Regression model Significance
H£E Linear y=—50.2x +4903.7 0.7371 16. 8262 0.0063
K HhZR Quadratic y =0.9547x* - 148. 83x +5713.2 0.9516 49.1300 0.0005
8% Exponential y =5041. 4¢ =0 0225 0.9278 77.1188 0.0001
FE KB Power y =8109. 4y ~0-478 0. 8884 47.7723 0.0005
Y144 Logarithmic y = —1250. 4Lnx +6375. 4 0.9695 190.7198 0.0000
%6 FRZERSKEEBREHEEN
Table 6 Regression analysis between barnyardgrass density and yield loss of paddy rice
WA e . , B
Fit method Regression model Significance
H 4k Linear y =0.7565x +26. 097 0.7371 16. 8265 0.0063
ZkHZk Quadratic y= —0.01442% +2.243x +13.899 0.9516 49.1203 0.0005
2% Exponential y =20. 9310 0182¢ 0.5143 6.3533 0.0453
FERREL Power y =10. 268x% 537 0.9363 88.2375 0.0001
XF4( Logarithmic y =18. 844Lnx +3. 9182 0.9695 190. 8122 0. 0000
RT MENEFREALATKFREFHE
Table 7 The economic infestation level and economic threshold of barnyardgrass
Bs B it FikRZE A (Jo/hm® ) BERRACR (%) G fEERVIKT (%) LR (H/m®)
Control measure Control cost Efficacy Economic infestation level Economic threshold
N T.B4# Manual weeding 450 80 5.56 1.09
96% R Kt EC molinate 90 95 0.95 0.85
50% T %% EC Butachlor 75 90 0.83 0.85
20% Z.*% WP Acetochlor + bensulfuron-methyl 60 85 0.71 0.84
50% —EMWkE WP Quinclorac 105 95 1.10 0.86
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Influence of barnyardgrass, Echinochloa crusgalli, on the growth
and yield of paddy rice and its economic threshold

ZHU Wen-da

(Institute of Plant Protection and Soil Fertilization, Hubei Academy of Agricultural Sciences, Wuhan 430064, China)

Abstract; The occurrence and infestation of barnyardgrass, Echinochloa crusgalli Beauv. , in paddy fields
constitutes a major threat in rice production. To determine the influence of barnyardgrass on the growth of pad-
dy rice and its economic infestation level, additive series experiment and curve fit were adopted to study the
change of rice yield characters under different density of barnyardgrass. The results showed that with the inter-
ference of barnyardgrass, the tillers, effective spikes, 1000-grain weight and yield of paddy rice decreased
gradually as the weed density increased. The exponential regression model y = be*was relatively better for de-
scribing the relationship between barnyardgrass density and rice tillers (y =493. 7d4e """ | P <0.0001) , ef-
fective spikes (y =437.2¢ ""%" P <0.0001) and 1000-grain weight (y =21.876¢ """ P <0.005),
while logarithmic regression model y = al.nx + b was the best for rice yield (y = —1250.4Lnx +6375.4, P <
0.0001) or yield loss (y =18. 844L.nx +3.9182, P <0.0001). When herbicide such as acetochlor + bensul-
furon-methyl, butachlor, molinate or quinclorac was used to control barnyardgrass in paddy fields, the eco-
nomic infestation level for barnyardgrass was 0. 71% —1.10% and the economic threshold was about 0. 85
plant/m”.

Key words: Barnyardgrass; paddy rice; curve fit; economic infestation level; economic threshold



